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Electrolytic reduction of oxygen on a smooth platinum in 
acid solutions studied by means of a rotating disk electrode 
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24. 30 
AUTHORS: Balli, D., Myuller, be 


TITLE: Investigation of the Structure of the Main X-Ray K-Absorp- 


tion Edge in Selenium 
l'noy i teoreticheskoy fiziki, 


1381-1382 


PERIODICAL: Shurnal eksperimenta 1960, 
Vol. 38, No- J» pp. 


igate the K-absorption spectrua of crystalline 
the authors used 4 spectrometer with a bent crystal 


and amorphous selenium, 

having 4 diameter of 41.6 cm the absorbers were vacuum-evaporated or 

powder films 4 - 160 » thick. The position of the main absorption edge 

for crystalline selenium was found to be at K = 12652.6 ev (977.86 X), 

which agrees with the results of other authors. According *0 the method be 
of Sandstrbm, the width of the main absorption edge was found to be 

17.2 ev (1.33 XK), which is essentially different from the value of 1.9 ev 
obtained by q. llowing the method of Ross. The "white" line was 
found to be separated fro ev, and the "plack" line by 
13 ev; this agrees with the results of Ref. 3. There appears 4 noticeable 
"structure" of the main absorption edge with increasing thickness of the 
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dum are collected ina 
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complicate the observed 
e, and 9 references: 1 Soviet, 4 US, 
» 4nd 1 Danish, 
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Bukharest Institute of Atomic Physics of the Rumanian 
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AUTHORS: Gorelik, 5.S.3 Myuller, N.N. 
TITLE: Dependence se ainars Chromium Alloys Recrystallization Temperature 
on Alloying Components 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallur- 
giya, 1960, Nr 7, pp 146-155 


TEXT; The temperature of beginning recrystallization shows approximately Xx 
the heat resistance of metal, and the effect of different additives is of 
practical interest. The effect of B, Be, Al, Ti, Fe, gr, Nb, Mo, W, and Sb 
on the temperature of recrystallization beginning was studied here, as well 
as of chromium smelted by different methods. The composition of the 
studied alloys and Cr are given (Tables 1 and 2). The alloys were smelted 
in alundum crucibles in an induction furnace in an argon atmosphere and 
poured into a copper ingot mold; an unalloyed Cr ingot was prepared in the 
game way. The distribution of alloy elements was determined by spectrum 
analysis, the microstructure by electrolytic pickling in 10%-HC1l, the 
beginning recrystallization temperature by the X-ray method which is 
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3/148 60/000/007/c1*/015 
4161/8029 


Dependence of Binary Chromium Alloys Recrystallization Temperature on 


Alloying Components 


usually employed for investigating the recrystallization of high-melting 

and brittle materials /Ref 1/. The article includes details of ex- 

erimental techniques. The data obtained led to the following conclusions. 
1) Addition of small quantities of Mo, Wy Fes Als Be, B, Ti, Nts Ta, Zr 

and Sb [0.03-5% (atomic ] raises the peginning recrystallization 

temperature, OF nage +h, of Cr. 2) For binary alleys that have one 

phase in this concentration range, the increase of tyr was 90-100 c. It is 
proportional to the effective atomic diameter difference of Cr and the 
alloying element. In aging pinary alloys t. raises by 200-2500. Aging 
An-Ti, cr-Ta, cr-Nb and Cr-Sb have the highest ty (1,000-1,060°) and @ J 
recrystallization temperature/fusion temperature ratio above 0.60. The _* 


abrupt increase of +b in these alloys is due to the inhibiting effect of 


the second phase on the growth of forming crystals. 3) In single-phase 
r cent of the alloying 


pinary Cr alloys containing geveral atomic pe 


element, t, depends 
interatomic pond. If the bond streng 


on the way this element affects the strength of the 
th drops, ty decreases and may be 
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below that of Cr, as for example in alloying with iron. If the additive 
raises the interatomic bond, the recrystallization temperature rises, e.g, 
in alloying Cr with tungsten and molybdenum. Repeated remelting of Cr in 
a neutral atmosphere without crucible, and reduced saturation of Cr by gas 
and products of the reaction with the crucible material, lowers the re- 
crystallization temperature from about 800 to 150°C. There are 3 figures, 


4 tables, and 6 references: 4 are Soviet, 1 English and 1 German. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
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SUBMITTED: November 5, 1959 
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B015/B058 


AUTHORS: Myuller, N. N., Bernahteyn, M. L. 

TITLE; Application of the Microscopic Method for Studying 
gtructural Characteristics of Real Crystals Y 

PERIODICAL: Zavodskaya laboratoriya, 


pp. 1084 - 1086 


1960, Vol> 26, No. 9. 


TEXT: The structural characteristics of samples from refractory aus” 
tenitic W395 (BI395) steel (16% Cr; 25% Ni, 6% Mo; 0.1-0.2% N,, up * 


0.1% C), from the refractory 30437 (E1437) alloy of the type wnimonik-80". 
and from metallic deformed chromium, were microscopically investigated. 
The E1395 steel was hardened at 1200°C, cold-formed, and subjected +o 
aging for various periods at fron 500° to 700°C. After differential 


thermal pre-treatment ; the polished sect 
etched. On the basis of photographs (Fig. 


ions were electrolytically 


1) of the microstructure, it 


is stated among other things that the microscopic picture obtained i¢é 
to be explained by the dislocations of plastic deformation. The E1437 
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alloy also underwent thermomech trolytic 
polishing. The atructural pitting beads” at 
, and it is stated that at firgt 
ly oriented in corres pondense, 
h a possible phase formation, 
rmal etching", i.e. heating ic 
rgon atmosphere at 1500°C for 


clusion. The change of the 

ies of metallic chromium ig 
showed that a Propagation 7f 
oes not take place in chromi.n 
the brittle character of sbre_ 


ASSOCIATION: Moskovekiy institut stali (Moscow Steel Institute) 
- —_. LL A CT Lett neta on 
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Investigating phase equilibrium in the system Co — Cr = Al. 
Sbor.Inst.stali no.39:267-283 '60. (MIRA 13:7) 


1. Kafedre metallografii Moskovskogo ordena Trudovogo Krasnogo 
Znabeni instituta stali im. I.¥.Stalina. 
(Cobalt-chromium—alumimam alloys--Metallogrephy ) 
(Phase rule and equilibrium) 
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Properties of cobalt-chromium-eluminum alloys. Sbor.Inst. 
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1. Kafedra metallografii Moskovskogo ordena Trudovogo Krasnogo 
Znameni institute steli in. I.¥.Stalina. 
(Cobalt-chromiun-eluninun alloys) 
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4, 2100 ne 
AUTHORS : Myuller, N. N., Orlovskaya, Ye. Ye., Panchenko, Ye. V., Strug, Ye. M. 
TITLE: On the anomalous change of chromium properties at room temperature 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, no- 
3, 1961, 134 - 137 


TSRXT: The results are given of an experimental investigation with chromium 
of different degree of purity-adong with references to data of two English-language 
publications concerning analogous studiss. A_shart gives the content of impurities 
in a few of the studied chromium specimens, determined by spectral and gas analysis 
The anomalous effect, of volumetric changes in specimens with different impurity 
contents reached its maximum in the temperature range, of 20 - 46°C, and the ob- 
servations confirmed the data of Fine, Greiner and Bllis (Ref. 1: J. Metals, 191, 
56, 1951) in respect of the effect of impurities. Anomalous electric resistance 
behavior at different temperature points was also stated, as well as points of 
anomalous t.e.mt. It isapparent that the anomalous electric resistance and t.e.m. 
f. variations are connected with a peculiar interaction of chromium electrons with 
the electrons of the impurity atoms and dislocations. The article includes three 
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graphs showing dilatometric curves of chromium smelted under different conditions, 
dependence of the electric resistance on temperature, and the dependence of t.e.m. 
melted in different ways. Conclus-~ 
chromium properties (contraction of vqlume, drop 
evealed in the temperature 
@ of the anomalous effeot of property shares cat 

maly are vonnested with the purdtiy of shrom um 
and the anomaly 1s the more Pronounced the purer thé chromiun eThere are 3 figures , 
1 chart, and 3 references: 1 Soviet-bloc and 2 non-Soviet-bloc. The two refere 
ences to English language publications read as follows: Fine, Greiner, Ellis. 
J. Metals, 191, 56, 1951; Pursey, J. Inst. Met., April 1958, p 362. 


ASSOCIATION; Moskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED: August 31, 1960 
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deformed inoa mort ryt Was Weert FOF producing spe clirens t% the form 
st oa Layer on a xlass fibre lhe X-ray patterns were made an 

a .viaindrt al .fiaaces D 57 Bora ant as a reterence siandard 
powder of the allo. an the annealed state was used. Cr-Fe (22%) 

In addition ta pur? cpettlun specimens, Cr Fe (2u% Fe) and Cr-Ta 
(Oo 61% Tad alloys vet pnvestivated. Under the scime conditsons of 
expe sure, the wartbearie © the lanes of werk frardened irok was 
determined the Jr oi po ever was produ: ed ba filing The widening 
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from a .hromium aitlovy. che obtained results indicate that 
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the structure and it leads to the creation of slight elastic 
stresses which are suct that they do not have an influence on the 
widening of the KX ra aitfraction lines This conclusion LS 
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Author ; Myuller, R. L. 
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Title Nature of electric conductivity of glass 


Periodical : Zhur. eksp. i teor. fiz., 27, 264, Aug 1954 

Ss. Kosman and R. T. Paranyuk. Accuses Kosman 
ical composition of the tested glass, which led 
Six references including one German. 
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of ignorance of the chen 
him to erroneous conclusions. 
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USSR/Physics - Blectrie conductivit, FuR-<%5% 
ECeiaaee Pub. 153 - 4/2 
ALLL : Mrller, R. L. 

a LEE OIEL E VIE 
al.  Elecuricel womda Livity -£ solid ioniec-atomic valent stostan &. 

I 

Pericd.ssh » ghur. tekh. fiz., 25, Februury 190%, ean-e4s 
Abstra:t : In the present vork the author describes an experiment +1. whens x 


cal physical analysis of the electrical conductivities of icr-~- 
atomic valent amorphous bodies, with the clectrochemicai view- 
point representing 4 subsequent development of existim, ciectre 
physicel notions. In succeeding works the author will show that 
the views expounded in the present worr are in agrezment with on- 
perience and congidurably ¢xpand the eirele of experimental facts 
amenable to theoretical generalization. Author's comelusion:- 
According to structural chemical and aggregate <1 rod er 
a medium one must distinguish the electrochemistry cf aj icnis- 
molecular, b) purely jonic, and c) tonic-atomic Valebl oy.tuie, 
to the latter variety velonging the electrochemistry of beresi: 
cates and allied refractory vitreous substances; the specific 
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characterisi.c -f ioni:-atomic valent systems distinguishing then 
from all cihe.s is their ‘nvariadle cationiz eonductivii,: Lomie 
atumic valent “ub. latices are close to sclid ionic erys bias in their 
eivebrochemacal properties (weax degree of electrolytic a:ssovia 

un for comparatively good mobility of dissociates cations), and 
close to liquid electrolyte solutions in nonpolar sulvents accord- 
ing to their concentration dependence of electrical conductivity. 


Institution 


Submitted » May 20, lyv4 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135830002-8" 


"APPROVED FOR RELEASE: 


03/13/2001 


/- A ams 


f j i 
ae aie = 


uSCR/Physics - Riectrical conductivity 


Cor. tye Pub. 153 - 9/23 
Author Myuller, R. L. 
pecs PUP TRIO TES OTE NAME TE se 
Title Electrical conductivity of 


sol.d jomicc-atomic Vascnl sale 


CIA-RDP86-00513R001135830002-8 


RSS CRT Sones ean ee 
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II &xperimental theoretical express icons for the fouey -desed ce” 


conduztivity of borosilicates 


Periodical 


Zhur. tesh. fiz-, 25, Feoruary lyv), 2ho-259 


Alo hvack ; In the preceding work the author emphasized that cations in bere- 
silicates are bound electrostatically wich negative ~/ ‘onized 

boron atoms or oxy 7en atoms of the stomic-valent grin. the energy 
of such electrostatic ponds veing cunsiderabie (arovm! J #ile- 
calories per mole), to which is due the very low degree of eler- 
trolytic dissociation in borosilicates. In the present wore. he 
expounds @ strictly founded theoretical derivation of the equation 
of molar electroconductivity of burosilicat?; after the inuece- 
tion of changes that myre more precise the resulting form 
also expounds the theoretically reasuned trans foristion CV ules 
equation of molar electroconuuct.valy applicabic lagseu lh Tne 
labile state (in the critical region «f temperatures). He conc Ludes 

Sr * 
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that with chance of temperature and compos tion of glasses che cb- 

Len Very oou. dgruple chan,es in the pescentage of cations par- 
bicipating in the clectricai conductivity, thus confirming the ex: 
intence in glasses cf very weak degree of electrolytic dissociation 
of polar struchural elements and the decisive significance cf the 
disecciation energy for conducbliviby- 


Submited : May 24, 1954 
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Author : Myuller, R. Le 
LINEUP TIN EY 
Title : Electrical pea etieues of solid ionico-atomic valent substances. IV. Prob- 


lem of polarizational-electrolytic phenomena 
Periodical : JZhur. tekh. fiz., 25, No 9 (September), 1955, 1567-1574 


Abstract : In the preceding communication, III, the author emphasized that specific 
electrical conductivity as a phys? cal quantity uniquely characterizing a 
substance of definite chemical ccmposition and, first of ail, of definite 
volumetric concentration of cations can be experimentally determined only 
under the condition where near-electrode concentrationat polarization is 
absent, which is eliminated by means of inverse active anodes. [In the 
present work the author considers only such electrical conductivity, i.e. 
in the case where near-electrode polarization is absent. He remarks that 
A. M. Venderovich (ibid., 23, 282, 1953) and G. I. Skanavi (Fizika dielek- 
trikov, Mascow, 1950) extensively investigated the problem of drop in ini- 
tial current with time in consequence of formation of volumetric polariza- 
tion when surface-electrode polarization is absent. The author concludes 
that stationary ("settled," "residuai") specific electrical conductivity 
18 physically the most strictly based quantity for specific electrical 
conductivity that uniquely characterizes borcsilicates of given chemical 
compositicn (and of preliminary thermal treatment), and is experimentally 
determined by means of reverse active electrodes under the condition where 
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near-electrode concentrational polarizaticn is absent. Nonstationary elec- 
trical conductivity, including conductivity determined by an alternating 
current, is in most cases arquantity that does not uniquely characterize 
tne sunstance of given chemicai composition. Correction for decreasing 

the externa, field by polarization phenomena changes sliyhtly the theoreti- 
cal vaiue of the power quantity py; in the expression for molecular cievvtrl- 
cai conductivity. approximate computations of free enerry of electrclytic 
diczseciation in vitreous borates of alkali metals in nonnoliar and in pceiar 
wegia indicate the Lowering action of self-sclvaticnal effect upon tree 
energy of electrolytic dissociation. The author also estabiished a series 
of mobilities for boron glasses: /\/Lij>A{Naj>A(K). Twelve reterences: 
e.g. R. L. Myuller, "The vitreous svate end the electrcchemistry sf ALS, 
Dissertaticn, Leningrad, 19k6. 
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Submitted : March i4, 1954 
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Rlectrical conductivity of solid ionico-atomic valent substances. 
III. Problem of polarization in an external field 


gnur. tekh. fiz., 25, No 9 (September), 1955, 1956-1566 


Te author finds that the polarization of jonico~-atomic valent bodies is 
characterized by peculiarities absent in purely ionic erystailine bodies, 
namely by: activated jonic polarization of bound cations as a result of 
their transition from one potential well to another of same structural 
element, and orientation of polar complex occurring with frequencies 
much less than 1013/sec and mich greater than unity as & result of va- 
lent eiectrons, in structural atomic groups, occurring during fiuctua- 
tion in distribution. The activated ionic polarization explains the 
increased dielectric losses at low temperatures in porosilicates pour 

in alkali oxides and in substances allied to them. Orientation of 
fiuctuating polar jonicoatomic complexes explains most probably the 
anomalously high polarizability and dielectric losses in bodies with 
structural perovskites and rutile. The existence of critical region 

of anomalously; increased dielectrie losses is due to the disappearance 
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; of rigid valent bonds at high temperatures and to the difficulty of 
Piuctuation of oriented polar complexes at low temperatures in conse- 
quence of lowering of intensity of thermal valent osciliations. 


Institution : -- 


Submitted ; March 19, 1954 
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eivulitK, K b. 
Category : USSR/Electricity - Dielectrics 


Abs Jour : Ref Zhur - Fizika, Ne 1, 1957 No 1506 
Author ‘ er, RvL. 


Title : Electric Conductivity of Solid Ipnic-Atomic-Valent Substances. VI. Blectric 
Conductivity of Boresilicates in Labile State. 


Orig Pub : Zh. tekhn. fiziki, 1955, 25, No 14, 2428-2439 


Abstract : A critical review of methods used to determine the characteristic values 
of electric conductivity of glasses in the labile state. These values 
are given and it is established that in the labile state all these values are 
functions of the temperature. The causes of variations of electric conduc- 
tivity during the hardening and crystallization of glass are also briefly 
examined (see also Referat Zh. Fizika, 1956, 25944). 
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: USSR/Electricity - Dielectrics 
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: Ref Zhur ~ Fizika, No 1, 1957 No 1507 


: Myuller, R.L. 
: Electric Co uctivity of Solid Ionic-Atemic-Valent Substances. VII. Concerning 


the Temperature Dependence of the Electric Conductivity of Crystals 


: Zh. tekhn. fiziki, 1955, 25, No 1h, 2hko-ohhe 


: An experimental -theoretical investigation shows that the electric conduc- 


tivity of crystalline borosilicates is caused by the motion of ions in the 
crystalline lattice over a wide range of temperatures. At low temperatures 
the electric conductivity is determined by the number of vacant sites formed 
as @ result of the emergence of the ions te the surface of the crystallites. 
Such a transition is effected without a change in the entropy term. The poor 
reproducibility of the low-temperature electric conductivity is attributed to 
the dependence of the energy of formation of the vacant sites on the degree of 
dispersion of the substance, At high temperature the electric conductivity 
is related to the number of vacant sites appearing when the ions pass into 
the interstices, and this is accompanied by an entropy effect. The energy of 
the entropy formation of the vacant sites diminishes with the temperature. 
See also Referat. Zh. Fizika, 1956, 1506. 
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USSR/ Chemical Technology. Chemical Products and Their Application -- Silicates. 
Glass. Ceramics. Binders, 1-9 


Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5158 


Author: Myuller, R. L. 


Institution: None 
Title: On Vitreous State of Matter 


Original 
Publication: Steklo i keramika, 1956, Nc 4, 11-14 


Abstract: Consideration of chemical class‘fication of glass-forming substances 
that characterizes them in the liquid state from the standpoint of 
capability to form glass. It is pointed out that of substantial im- 
portance is not only a characteristic of the final state of the 
glass, but an atomic-kinetic characteristic of glass-forming body is 
needed during all the intermediate stages of its cooling. Glass ia 
nenequilibrium solution supercooled tc the stabilization température 
of certain complex structures that are intermediate between liquid 
atate and crystalline equilibrium state. Glass of a given canposition 
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Abst J : 
8t Journal: Referat Zhur - Khimiya, No 2, 1957, 5158 


Abstract: ons ered du. n t de = t ans tory states 
must be c id ri [24 he evelopment of ita ran mG 
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AID P - 3924 
Sub ject : USSR/Chemistry 


Card 1/1 Pub. 152 - 7/19 
Author > Myuller, R. L. 


Title > Valence theory of viscosity and fluidity in the critical 
temperature region for high-melting glass-forming sub- 
stances. 


Periodical +: Zhur. prikl. khim. 28, 10, 1077-87, 1955 


Abstract : On the basis of experimental data on the viscosity of 
Silicates, values were established for the relation of 
temperature to the free energy of activation, as well 
as the enthropy and heat of activation. Three tables, 
3 diagrams, 9 references, 8 Russian (1945-55). 


Institution ; Kemerovo Mining Institute 


Submitted : Mr 17, 1954 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135830002-8" 


ee 


"APPROVED FOR RELEASE: 03/13/2001 sa bee hi a : 


yi n) p on - : 

ER, M Yuku R, Rob. 

SUBJECT UssR / PHYSICS caRD 1 / 2 PA - 1815 
AUTHOR MJULLER,R.L. 

TITLE Electric Conductivity of Solid Ion-Atomic Valence Substances. 


VIII. The Dependence of the Electric Conductivity of Boron- and 
Silicate Glasses on Concentration. 
PERIODICAL . Zurn.techn.fis.26, fasc.12, 2614-2627 (1956) 
' Issued: 1 / 1957 


On the occasion of the analyses of an electrolytic dissociation which is in 
thermodynamic equilibrium, the fact that the structure of the glass as = whole 
is thermodynamically not in equilibrium was neglected and the structural pro- 
cesses on the occasion of an electrolytic dissociation within the critical do- 
main of temperature is underestimated. Por these reasons it has hitherto not 
deen possible to-explain the Physical nature of the observed dependence of the 
electric conductivity of glass on concentration. In the present work the depend- 
ance of the molar electric conductivity of boron silicates A « Corp (- RT 

on the concentration of the metallic ions was investigated in consideration of 
structural chemical peculiarities. The dependence of molar electric conductivity 
on concentration is determined in first approximation by the dependence of 
“dissociation energy" ¥3 (in keal per mol this is the energetic quantity of 
electric conductivity and serves as an approximated measure for the free energy 
of electrolytic dissociation). an exception is formed by the silicates of lead 
which must still be examined. On the basia of the modification of ¥ the molar 
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SOV/112-58-2-1861 
Tranglaticn from: Referativnyy zhurnal, Elektrotekhnika, 1953, Nr 2, p 10 (USSR) 
"AUTHOR:_ Myuller, R. L. 


TITLE: Polarization cf Atomic-lonic Dielectric in an External Field 
(O polyarizatsii atomno-ionnogo dielektrika vo vneahnem pole) 


PERIODICAL: Izv. Tomskcgo politekhn. in-ta, 1956, Vs! 91, pp 239-246 


ABSTRACT: A review of papers on the structure of glass is presented. It is noted 
that existing statistical theories of physical properties of glass are somewhat 
abstract, as they do not allow for real phyaical and chemical structure of 
giass. High quasi-elastic forces of covalently Linked atoms of glass-forming 
oxides determine the peculiaritiea of amerphous structure of giasses, as well 
aa their physica! and chemica?! properties. it is planned tc replace mechani- 
cal examination of the reticular structure of refractory inorganic aluminzm- 
boron-allicate with an analysis of phenomena from the viewpaint cf the atomic, 
valent, and icnic bonds among elementary particler. The theory cf thermal 
iov.ic polarization doea nct depict the mecharniam cf the Process, because it 
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Polarizatiac of Atomic-lonie Dielectric in an External Field 


remaina unclear whether cations make "corsiderable tripe within such weak 
packiogs" without taking part in the through conductivity, or if their displace - 
mente ar 6 le with i sona of acti 
ee eipay eee ta cae ae 

] 23 .¢ 1.4 clear e.ther. The ionic-~atomic-valence theory 
suggested by the author offera answecu ty all ahove questions and presents 
chemical etructiral grounds fora theory of thermal iowic polarization. 


iVingranhke: 2° Saas, 5 + "Misi z. : 
Biilicgraphy: 42 ltemnae. lo: cyy inst, Kemercvo (Mining institute}, Kemercvo. 


A.M.A. 
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SOV/112-58-2-1870 
Translation from: Referativiyy zhirnal, Elektrotekhnika, 1958, Nr 2, p 12 (USSR) 


AUTHOR: Myuller, R. lL. 


TITLE: Effect of Metallic lon Concentration on Electric Conductance of 
BorosLicates (Zavisimoat' elektroprovodrosti borosilikatov ot kontsentraty:: 
metallicheekikh ianay} 


PERIODICAL: fav. Tomskoge pol:tekhn. in-ta, 1955, Yol 91, pp 353-361 


ABSTRACT: Electric conductance of horosilicates iv determined by concertratio- 
of ionized component parts of ion-atom-valence structural lattice; the iafluerce 
of concentzation cr. diasociatien exergy of isnogenic polar lattice points is of 
decivive importance. A slight change of molar electric conductance of boro- 
silicates at low concentrations of alkaline icons is noted, as well as a steep rise 
nf electric conductance at high concentrations. With low cencentrations, the 
electric conductance ie dze to metion cf dissociated catione octside the polar 
medium: with high concentrations, a through conductance is cbserved in the 
psiet medi:m of ionized components of the valert atomic lattice. Intermediate 
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Effect of Metallic Ion Concentration on Electric Conductance of Borosilicates 


commentritiion region corresponds to the appearance of the through conductance 
d:ato formation of continuous bonds between ionized elements of borosilicate 
lattice. A new mathematical expression is euggested for the effect of ccrcer.- 
tration on the dissociation energy of alkaline cations in the boroailicate polar 
medium; alas a generalized formzla is suggested for the molar electric conduc- 
tance of borasilicates. Bibliography: 27 items. Gernyvy in-t (Mining Institute}, 


Kemerove. 
M.D.M. 
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Relationship between the electric conductivity and viscosity of 
glasses. Fiz. tver. tela 1 no.2:346-347 F ‘59, 
(HIRA 12:5) 
(Glass--Blectric properties) (Viscosity) 
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5(4) S0V/54-59-3-17/21 
AUTHORS : Myuller, R. L., Markova, T. P., Repinskiy, S. li. 


. Yate 
TITLE: issolution Kinetics of Germanium in Nitric Acid 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khinii, 
1959, Nr 3, pp 106 - 118 (USSR) 


ABSTRACT : Pickling of the germanium monocrystal surface is necessary 
for the production of germanium transistors. The pickling agents 
contain oxidation components, ¢.g. HNO, . An oxidation of ger- 


manium was assumed to take place in pickling, followed by a 
dissolution of the germanium oxide. The Soviet authors Yefimov 
and Yerusalimchik are mentioned in connection with a review of 
publications on the mentioned process. The kinetics of the 
dissolution of germanium in nitric acid is investigated here 
for the purpose of explaining processes in connection witn 
pickling. The function between the dissolution rate of germanium 
in nitric- and nitrous acid and concentration, temperature and 
intensity of stirring is investigated. The investigation method 
was similar to that employed for glass-like systems (Ref 5). 
Card 1/4 Each individual inveetigation was carried out at constant temper- 
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ature. In preliminary pickling with nitric acid the gernaniun 
monocrystals were intensively treated until a reproducible 

and constant rate of solution had been attained (Fig 1). The 
monocrystals are lamellae with parallel orientation towards the 
crystallographic (111)-plane. Figures 1,2,344 show the ger- 
manium surface after intensive pickling, short preliminary 
pickling, mechanical treatment and treatment with aquaregia. 
The rate of dissolution was determined according to the formu- 
la 


1 Bg 2 x 
= 205 At -gramsatom/cm*sec (S - total surface of the 


sample, 4g - amount by weight of germanium solving in the tine 
St). With a retarding rate of diseolution in the simplest case 


wN= c.e7B/RT holds for w; C= 1.53.10°! atom/em-sec. The vaiue of 
C is reduced by diffusion of the solving agent in the germa- 
nium surface. Germgnium does not solve gn the absence of oxi- 
dizing agents. From investigations of the rate of dissolution 
at varying concentration of HNO,, of temperature and of in- 
Card 2,/4 tensity of stirring the following resulteds:high concentration 
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ingreases the rate of dissolution, @ subsequent addition of 
HN 5 without stirring oausea, however, a glowing down @ diaso- 


lution. When stirring, a further addition of HNQ,, inoresses 
the rate of dissolution and the proqess abteina dn autoosta- 
lytio nature. An accumulation of reduction produote of HNO 

on the boundary layer of the Ge-solution likewise {noreased 
the rate of dissolution. The values for w could be well ro- 
produced and agreed with those of reference 2. The following 
dissolution mechanism of Ge is given: dn oxidation of germaniun 
is followed by subsequent hydration of the oxidation products. 
The oxidizing agents diffuse from the solution to the Ge-sur- 
face and the hydrates forming diffua@ from there inic the so- 
lution. The upper and lgwer limit of the rate of dissolution 
were determined experimentally and theoretically and found to 
be 


Py" (- )= & 7 and @% 10. The upper limit corresponds 


cae hae 
log w 
Oard 3/4 to the diffusion rate of the hydrates into the aolution, and 
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the lower limit to the limit rate of the diffusion of molecu- 
lar oxygen from the air through the solution on the gerna- 
nium surface. Stirring causes a certain reduction of these 
boundary values. The temperature coefficient of the rate of 
dissolution inoreases with rising temperature. There are 11 
figures, and 17 references, 7 of which are Soviet. 


SUBMITTED; May 11, 1959 
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3 ct 
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(USSR) 


7’ kinetics of the distillation process of mtheniun Soren mide 
ation by sodium chiovate was tovectan ed: The yoy ae 
rithenium was prcedaced oy calorinating the 
distillation was carried out in air 
1.7 l/min. The distillation of rutheniur 
on the concentration of godium chlorate. 
content is raised by 7 to @ times, the iis 
of ruthenium rises by about 10000 times. on 
acidity of the hydrochloric acid solution from Ca} 
distillation drops to 1/20. The dependence of tne 
the effective rate constant of ruthenium distiilatic: 
logarithm of the initial concentration of sodiun 
the initial concentration of hydrochloric acid were 
gated and are shown in figures 2 and 3. at room tenmpe 
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The First Attempt of Investigating the Chemical Kinetics of Rutheniun 
Distillation 


the rate of distillation rises by about 8% on 1° temperature 
rise. The effective activation heat lies at 26.5eQH€ 5? 


The rate of ruthenium distillation is approxinately 
to the sixth power of the initial concentration 3f sodiuc 
chlorate. With a hydrochloric concentration ®O.2 n the rate 
of ruthenium distillation is in the inverse propcertion to 

the anproximately fourth power of the initial sclution of 
hydrochloric acid. The fourth power of the reaction with 
hydrochloric acid is probably caused by the reduction precess 
of ruthenium: 


BuO + 4HCl —er Rud, + 2H.0 tr 2cl, 


The rate of ruthenium distillation from the 

with an increase of ruthenium tetraoxide con 
of hydrochlcric acid concentration and an in 
the air current. There are 3 figures and 4 tat 
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SOV/78-4-1-5,/48 
The First Attempt of Investigating the Chemical Kinetios cof Rutnmeniur 
Distillation 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. Ae Ae Zndanova 
(Leningrad State University imeni A. A. Zhdanov) 


SUBMITTED: October 20, 1957 
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(Germanium) (Nitric acid) 
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AUTHORS: Goryunov, A. A., mrusiers R. Ley Kapustina, L. Ko 
TITLE: The Rate of the Renoval of Rutheniun etruoriay Fred Aqueous 
Solutions by Means of an Air Current 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1960, No. 2, pp. 104-111 


TEXT: In an earlier paper (Ref. 1), which 1s the first attempt at R 
investigating the kinetics of distilling-off ruthenium in form of ruthenium 
tetraoxide, the distilling-off of ruthenium was found to consist of two 
independent processes, viz. the chemical process of the oxidation of 


ruthenium to Ru®t, and of the physical process of the removal of the Rud, 
formed, either by direct evaporation or by means of an air flow blown 
through the solution. In the presence of 2 reducing agent a reversible 
reduction process of 8u0, to lower oxides may occur. In the present case, 
the reducing agent used was hydrochloric acid. The investigation under 
review concerns the physical process of removing Bud, by means of an air 
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current 


current from an aqueous golution in the absencs of a yeaucing agent. The 
kinetios of the process mentioned in the title was investigated in an 
apparatus consisting entirely of glass (Fig- 4). Among other things» also 
a Komovskiy pump was used Five geries of peasurenents were carried out at 
¢emperatures of about 20, 40, 60, 80s and 100°C, and a velocity of ait 


solutions at various velocities of the air flow and temperatures of the 
reaction mixture 18 given (Table 4). The temperature dependence of the 


solutions with ap air current at aifferent yelooities of the sit flow 18 
given in Fig- 4o Table 2 gives the values of the coefficients A, By of the 
activation eneray 5: and of the pre-exponential factor So for the process 
mentioned. On the basis of the results obtained 4% may be concluded that 
the Limitation of the process of removing Rud, by the evaporation rate of 
water under the non-steady conditions in the quick passage of air throveh 
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8/184 £0/002/06/47/o 50 
BO06 BOS6 

24.7% 0 

AUTHOR; Hyuller, R. L 

TITLE; The Electy Conductivity Of Solig Ton-at valency 


gle Type of Ions 


» Vol. 2, No. 6) pp. 1333-1336 


n the pre ent paper e ¢uthor endeavors theoretically to cal. 
culate the Mobility of the ions} o ina glags having Only one king of 
ions, ¥, does not depend On the Chemica) Composition of th 1 


*rature, It ig essenty 
he degree Of the di Cclation of 


8s 
4” 4 qWantity, the numericg) Value 


Changeg Only little with temp 
Wssociation energy, p 
Slass is determined by 
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81657 


The Electric Conductivity of solig Ton-atom- 3006 o0/002/06/47/050 
valency-substances, IX. The Degree of Dissocia- R006 BO56 

tion and the Mobility of Cations in Glasses 

With a Single Type of Iong 


structural nodes, and with respect to the @lasses under investigation, 
¥y in a stable State does not depend on temperature, As investigations 


Theoretica] considerations are Confirmed by the ®xperimenta) results. 
The theoretical value of (wa), 1s determined by equation (3)  - degree 


of dissociation); the experimental value (wa). is calculated from 


measurements of the Specific electric conductivity according to 
equations (4) and (6 » Tespectively, Experimental Values, taken from 
Refs, 3-5, are Biven for boron Silicate- ang Stlicate lasses’ in 
Tables 1 and 2, The results obtained are Compared and discussed. [t 
may be assumed that the decrease of ¥ with a rowing content of 


Polar nodes ig connected with the solvating effect of the Polar nodes 
upon the dissociated tons and Vacancies, The nature of the quantities 
P, (defined by equation (6)) ana ¥, does not Change when the glass 
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The Electric Conductivity o¢ Solid Ion-aton- S/181 60/002/06/47/o50 
valency-substances. IX. The Degree Of Dissocia- B006/B056 

tion and the Mobility of Cations in Glasses 

With a Single Type of Iong 


passes from the Stable solig state into the liquid State; Table 3 shows 
this for 8odium- and potassium Silicate Glass. Pp. p, Kobeko and 0, Vv. 
Mazurin are mentioned, There are 3 tables and 12 references; 9 Soviet 
1 American, 1 British, 1 Dutch, and 1 French. 


SUBMITTED; October 1, 1956 (initially) and June 30, 1959 (after 
revision) 
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4, 77o 6 
AUTHOR: Myuller, R, L. 
= Z 
TITLE: The Electric Conductivit "of Solid Ton-atom-valency. 
= vOonductivity 


Substances. x, The Electric Conductivity Of Glasses Which 
Contain two Types of Alkali Iong 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1339-1344 


TEXT: If in 4 glass the half of alj alkali ions of one type is re- 
Placed by sti Of another type, a Considerable reduction of electric 
vit 


conducti nd of dielectric losses}may be observed, This effect has 
already repeatedly teen experInentally investigated, and the attempt 
Was also made theoretically to explain the observed Minima of Conductivity 


vestigations, Tables } and 2 represent the ion Concentrations for 
various glasses (which are Characterizeq by niaborg ) Fig. 1 shows th» 
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qhe Electric conductivity of Solid Ion-aton” 3/181 60 /002/06/48/05° 


valency-suvstances Xx. The Electric Conductivity 3006/8056 
of Glasses Which Contain qwo Types of Alkali Ions 


dependence of the conductivity of sodium porate glesses on the volume 
concentration of sodium jonas; heré it is found that e-&: the intro- 
duction of about 40 weight pariun oxide {nto the glass reduces the 
conductivity of the jatter at 4000 [Na] =» 10 to 400th. Fig> 2 ahows the 
dependence on conductivity (nere always denoted by x) of sodium porate 


shows -log™“* t( ¥a,0}) with and without parium oxide. Here the two 
curves overlap at 8 weight? Na,0- In the following» the author discusses 


the mininu® effect in detail, especially the results obtained by 
investigations carried out by German authors- He points out that an 
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The Electric Conductivity of solig Ion-atos- 8/181 60/002/06/48/050 
valency-substances. xX. The Electric Conductivity B006 BO56 
of Glasses Which Contain Two Types of Alkali Tons 


ASSOCIATION; Leningradskiy g0sudarstvennyy universitet im. a. A. 
Zhdanova (Leningrad State University imeni 4. 4. Zhdanov) 


SUBMITTED: October 1, 1958 (initially) and July 30, 1959 (after 
revision) 
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81659 
s/181/60/002/06/49/050 
B006/B056 
24.1700 ee 
AUTHORS: Myuller, R. L. 
wind uo. y 

TITLE: The Electric Conductivity of Solid Ion-atom-valency 
Substances. XI. The Degree of Dissociation and the Mobility 
of Cations in Glasses Which Contain Two Types of Ions 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1345-1352 


TEXT: In the present paper the author derives an equation for the molar 
electric conductivity of glassescontaining two kinds of monovalent 

cations. According to this equation, electric conductivity, in the case of 
a differentiated association of polar structural nodes, is practically 
limited by the flux of cations of that type which predominates in the glass. 
The existing experimental data confirm that no spatial-mechanical hin- 
drance occurs in the motion of cations in complex borate- and silicate 
glasses. Experimental data concerning the electric conductivity of two- 
cationic borate- and silicate glasses confirm the existence of an entropy 
effect in the dissociation of cations, which causes a coupling between the 
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81659 
The Electric Conductivity of Solid Ion-atom- 8$/181/60/002/06/49/050 
valency Substances, XI. The Degree of BO06/B056 


Dissociation and the Mobility of Cations in 
Glasses Which Contain Two Types of Ions 


conductivity of borate~- and alkali silicate glasses containing two kinds of 
cations, the concentration of which is 38.1073 molb/ml » Shows a minimum 
effect whose physical nature is determined by P. = By o-le(M] and 


Ys = 4,6 Ay gk where Ay and B are the coefficients of the conductivity 


10 
equation ln K = -A/T + B converted to the decadic logarithmic system 

[uJ] - cation concentration). 0. V. Mazurin, Ye. S. Borisovskiy and Frenkel' 
are mentioned. There are 3 tables and 9 references: 8 Soviet and 1 German. 
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